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[57] ABSTRACT 

A portable device for pedonning coagulation tests on a 
patient's blood. Blood is first drawn from apatieot using a 
lancet The blood is then supjdied to a disposable cuvette 
placed widiin the testing device. TTie blood is drawn into 
mult^le conduits widiin die orveltc. Each of die conduits 
'contains a dried or lyophilizod activation reagent tfiat is 
rdiydratcd by die blood. The blood in each <rf die conduits 
is then redprocally moved across a restricted region until a 
predctmnincd degree <rf coagulation occurs. Since the 
ooagulatioo time is being monitmd in multiple conduits, a 
represoitatiott coagulation time for a given sample can be 
dctennined. In at least one of the conduits a nonnalizing 
control agent is present The ncmalizing control agent 
counteracts any effects of anticoagulants present in die blood 
sampie, tficreby allowing die Wood sample to have generally 
noonal coagulation characteristics. The ncHmalized blood is 
tested simultaneously widi die untreated blood to provide a 
reference valne against ¥iduch the functionalify of die test 
system and the quality of the saziq>le can be Judged. 
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BLOOD SAMPLING DEVICE aS. Pat No. 5454,082 to Midiael Mintz, entiUcd 

TKici.^n- - , o VT ^..^n. MICROPROCESSOR-CONTROLLED APPARATUS 

rrT^i Vn Tfo'!'^^^^ ^ MEraOD FOR DHTECnNG THE COAGULA- 

r:^S ?RcS&S T^tI^^ ^ TCONOFBLOOD. issued Oct 13, 1992 and assigned to die 

I^i&>SS'lIS'^)F'^SS^^ ' a^igaeehe.d^showsad.vi« 

COAGULAnON TEST which is a divisiooa] of 08/424, l^Z^.!i f^T '''' ^"^"^"^^ ^^^^ ^ 

063, filed on Apr. 19, 1995 for POKEABLB TEST APPA- ^^^""^"^ ^^^"^ 

RATUS AND ASSOO/OED METHOD OF PREFORM- ^''^'^^^ which issued on Jan. 10, 1989 

lNGABLOODCOAGULAnONTECT,aowU.S.PatNo ,n '^'^^^^^ '^^^^^ ^ND APPARAmS FOR DEIBCIINO 

5,534,226, which is a divisioiial of 08/327^20, filed on Oct ^ Bl-OOD CLOT to Michael Mintz, and assigned to the 

21, 1994 for PORTABLE l^ST APPARATUS AND ASSO- ^^signee hcrdn, shows the technique for measuring dot tune 

OATED METHOD OF PREFORMING A BLOOD "^^^y a sample of whole hlood or blood plasma is 

COAGULAnON TEOT, now U^. Pat No. 5,504,011 di^crscd into two or more zones. The zones are sq>arated 
RAmrnDntTKjnr^n'ruo^^rcn.Trt^r.^r ,c ^^^^S^t togcthci rcpeatcdly, sudi that the blood sain>lc 

BACKGROUND OFTHB INVENTION 15 is divided into multiple parts each assodated with a Iodc. 

1. Hddof thelDventioa The parts are then lejohied into a single part and Acfffocess 
The present invention relates to portable devices fcr sqwration and joining continues. During the process, a 

perfocining blood coagulation tests on blood such as a liquid bridge between die separated parties is initially sup- 

prcthromUn time tests, and die associated methods used to ported by surface tension, but collapses at die point of 

prefonn sudi tests. ^ maximnm zonal separadcm. When a fibrin dot is entrained 

2. Prior Art Statement *e rejoined parts, it will align in a direction paralld 
Many pec^e with heart disease, venous tfirombosis ^ die dirccdon of die relative motion between die zones. In 

history ctf strokes and the like arc prcsoibed medications to * Bppcan between die parts as they are 

reduce the coagulation diaractoistic of todr blood A com- -« ^'^P*'**^ ""^ ^ 

monly prescribed medication is sodium warfarin isopro- , a^paWe of bdng detected by visual or 

pand dathratc, gcnciically known as warfarin and com. «*ectncal means. 

monly known by die brand name COUMADIN®, produced 3,486,859 cntidcd BLOOD ANALYZING 

by DuPont Pharmacwiticals of Wilmington, Dd. Warfarin METHOD AND APPARATUS issued on Dec 30, 1969 to 
acts to inhibit die syndiesis of vitamin K dependent factors. 30 Greiner ct al. This patent depicts a blood analyzing 
The resultant effect in the body of die patient is a sequential niediod and apparatus induding a double arm hdder having 
dqsesfiionof blood Factors Vn, IX, X and n Upon die ocal liquid reactant diambcrs which oammunicate with 

administration of warfarin, die anticoagulation effect gen- ^ ^ capillary conduit An air pomp is 

erally occurs within 24 hours. However, depending upon the provided foar applying pressure changes to one of thi> f4min, 
patient, the peak anticoagulant effect may be dd^ed 72 to 35 *^ ^ periodic ntinng of the liquids via die a|xinacy 
96 hoars and its duration may persist for four to five days. <^nduit. An indicator means is induded to detect die pn>- 
Accordingly, it is known that warfarin is a potent dnig with grcssive restriction of die capillary conduit i^kni magniafj^p 
afaal^]ifeofapprQximaldy2V&d^rs,diaef€ccdieeffect5cf of the blood 

warfBrin on a patient may becQine more pronounced as dail^ VS. PSit No. 3^342 entitled METHOD AND SYS- 
m a im e n ance doises overiap. Accordingly, due to die potenqr 40 TEM FORANALYZINGAUQUIDissuedonOct 3 1972 
of warfarin and lis long lasting effects, it is critical that die to M. D. Mintz, and assigned to die assignee herein. The 
Icvd of watfiBrin in a patient be dosely monitored An patent describes in detail a magnetically coupled mechanical 
overdose m^ cause spontaneous hitetnalbleeduig while an blood dot detection system whcrdn a variable conductance 
underdose would not be an effective anticoagulant, resulting device is diqiosed adjacent to a zone containing a Uquld and 
mdKrombosis. Additional^, die need for exact blood moni- 45 a Jnonber. A piodetannined variance in die conductance of 
tomgis more criticai widi warfarin than widi many odicr die device is detected npon change in magnetic flux lines 
drugs because die rdalive effectiveness of warfarin is ^en die liquid transforms itsdf and die member is dis- 
affeded by many odier prescription and over-the-counter plwed. Tlie signal is produced at die time die predcieimined 
medicatiDns that may be taken by a patient using warfarin. variation in conductance has bccm detected. 

nic iMt o^on manner of determining die effective 50 An improved system means for measuring clotting time is 
amount warfann in a patient's hlood is to preform a disdosed in U.S. Pat No. 3,836^33 entiUedT^CTEM 
prothrombin tmie (FT) test. APT test measures how long a FOR TIMING THE COAGULAOON OF BLOOD'' issued 
saxap]t of hlood takes to dot As a result, die amount erf to Michad D. Mintz, on Oct 30, 1972 and assigned to 
antiooagulant m die blood can be calculated since die International Tcdmictync coiparation, die assignee heron, 
oonoen^tionof anticoagubintis dircctly proportional to die 55 An dectiomagnctic bias coil, whidi is wound around die 
Jcngdi of bme required to form dots die blood sample. reed switch, provides steady-state magnetic flux lines diat 

The prior art is replete with various devices andmcdiods supplement die flux lines provided by die pennanent mag- 
for measuring die coagulation time of blood samples. For net When die density of the flux lines passing dirough the 
cxan^c, such a mediod and apparatus is shown in U.S. Pat reed switch decreases, as a result of flic magnet being 
No. 5^02348 to Cusadc et al., entifled BLOOD COAGU- 60 diq>laced, die reed switch opens. The bias coil also provides 
I-iOTON TIME TEST APPARATUS AND METHOD, a magnetic pulse, which forces die reed switdi to a dosed 
«%cfa issued Apr. 12, 1994 and is assigned to Intanational state. This system is manufoctured under die nademark 
Tcchmdyne Corporation, die assignee herein. This patent HEMOCWRON® by International Techni<tyne Gopcration 
shows a machine that measures the coagulation time of at Edison, NJ. 

Srie^^i^S^^^^JT^^ ^ 3,890,098 entided MACHINE FOR THE 

mg the blood dirougfa a single restricted passage in die DBTERMINAnON OF PROTHROMBIN TIME AND 

PT.T issued on Jun. 17, 1975 to E. Moreno. This patent 
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describes a reactive material which is placed in a cup whidi surements and the use of pipettes. Obviously, such devices 

conummicaies with a second c^xp via a restricted office. are not intended for unassisted home use. 

Plasma is placed in the second cup and the reactive material A need therefore exits in the ait for a portable, reliable and 

and plasma arc moved from cup to ciq) by a pump until accucale self contained Wood coagulation testing device thirt 

coagulation of the plasma takes place. Means are then 3 is single to use and can be used at home by an unassisted 

provided for stopping the motion of the mixed reactive patient 

mataial and plasma. Other means are provided for measur- ^^^^ ako exists in the art for a blood coagulation testing 

ing the time required for coagulation. device that has a simple means for donating the blood 

U.S. Pat No. 3,951,606 entitled APPARATUS FOR PRO- sample from the patient and prc^y administering flie 
THROMBIN TESTING issued on Apr. 20, 1976 to R. 1° blood smpic to the testing device. 

Moyer et al. Hiis patent shows a manually operable dispos- \ further need exists for a personal blood coagulation 

able device which can measure coagulation rates. Hie device testing device that stores muldple readings from a single 

is a tube of a uniform bore which can accommodate a sample patient over a given period of time and presents a historical 

and contains appropriate amounts of lyof^iilized reagents analysis of a current test 

required to conduct individual tests sudi as that for {so- These needs are provided for by the present invention as 

thrombin time. Calibration marks on the tube arc cbcrelated described and claimed below, 

in tenns of these times and die position in whidi a liquid ^„r^^^^r 

sL^becomes immobilized as descends down the ^ SUMMARY OF THE INVENTION 

conespcmds to the test time. The rate of descent of the liquid j}^ present invention is a self contained, portable device 

is contzoUed by a limiting orifice or oonstrictidn <x by ^ for peifcnxiing blood coagulation tests on a patient's blood, 

indihhig the tube to the vertical axis. Blood is first drawn from a patient osing a lancet The blood 

U.S. Pat No. 4,197,734 entitled AFPAR>mJS FCMl is tiien supplied to a dispwablc cnvedc placed wiflun the 

DETERMINING BLOOD CLOTTING TTMB issued on testing device. The blood is drawn into multq;»le conduits 

Aji. 15, 1980 to A. Rosenberg. This patent describes an within the cuvette. In a prefored embodiment, each of the 

q>pvatus wtdA is capable of detOToining the clotting time ^ conduits contain a dried prothrombin time xeagent that Is 

oS blood. The apparatus hicludes a support frame which rehydrated by the blood. The Wood in each of the conduits 

supports a syringe containing a Wood sample and turntable is then reciprocally moved aaofts aiestritfed region until a 

adapted to rotate at a normal rate of speed. Blood frwn the predetermined degree of coagqlation occurs. Since the 

syringe drops onto the turntable where the clotting time is coagulation time is being monitored in mult^ conduits, a 

automatically and gi^)hically depicted by a diartrotatively ^ median coaguktictt time for a given sample can be dcter- 

carried upon the turntable. The qiparatus can also be mined. 

gmployed to determine variations in ttie viscosity of Wood jq at least one of die conduits a normalizing control agent 

plasma and odier fluids. is present The normalizing control agent counterads any 

U.S. Pat No. 4,725,554 uitilled METHOD FOR MEA- effects of warfarin present in the blood san^le, thereby 

SWUNG BLOOD COAGULATION TIME issued on Feb. allowing die blood sample to have generally normal coagu- 

16, 1988 to K. SchEdkenecfat This patent shows a method lation characteristics. The normalized blood is tested simul- 

for measuring the coagulation time of a blood sarxq;>le, in taneously widi the untreated blood to provide a quality 

- which a sample reagent mixture is f crmed by introducing die control reference value against which die <iuality of die 

sample and at least one reagent into a cuvette. The san^le ^ reagents and die functionality of the system can be judged, 

reagent mixture is ckoved in a stationary cuvette so that the The normalizing control agent is capable of narmalizing die 

mixture flows back and forth around an edge projecting into effects of warfarin in a blood san^e across a large range of 

the cuvette whotby a dot forms and is detected on this clotting factor differences. The n ormaliring control agent 

includes Vitamin K clotting factor concentration pimfied 

VS, Pat No. 4,65W50 entitle METHOD AND APPA- 45 from normal plasma, baiium citrate eOuate, gluGOhic add, 

RATUS FOR MEAStJRINO BLOOD CX)AaULAnON buffcra and stahilizecs. 

TIME is die parent of U.S. Pat No. 4,725^54 and essen- Another reference vahie is obtained by placing an anti- 

tially desoibes the same system futdier utilizing photocell coagulant in one of tiic cuvette conduits to produce an 

detectors to determine a dot formation. abnormal control agent. The abnocmal control agent is also 

From die above-dted patents, it can be seen diat many 50 tested simultaneously wifli the untreated hiood to pro^ 

devices have been made that are c^le of performing a second quality control reference vahie against which the 

coagulatiwi time test However, most of tiiese prior art iw=rrangc of coagulation times can be judged, 

devices are designed for use in a medical laboratory envi- BRIEF DESOUFIION OF THE DRAWINGS 

romnejit Few of diese devic^ are portable and simple , . ^j^^ndbg of the present invention, ref- 

enough to operate by a patient m his or her home. 55 • TT^l a^^^^^ «f <^Mtmiftrv 

FiirthWe^oritde^^^ ''^^^^t^^ ^J^t^^on ^ttS 

asingletcstiesultfortiiecurrentbloodsample.Noneoftiie embodiments tooeaf, considm^in conjunction witii the 

deferences are capable of analyzing die current Hood accompanying drawings, in whidi. 

in view of ^ously stJeTLults in order to J^^^^^^^^^"^ ''1'^^^'^^ 

PoTde a histaical analysis and a means to h^^^ 60 «f present invention cuvette and Wood coagulation 

process control over diclong time use of warfarin. testing apparatus; . . ^ ^. . ru. 

One of die most difficuU aspects of using die cited prior ^ is a top view of one prefeired embodmient of die 

art test devices is die taking of die blood sample from die pr««ii mvention cuv^; 

patient and die administration of die blood sioapLt to die HG. 3d is a aoss-sectional view ofttie embodiment of d^ 
t^ equipment In many cases, die taking of blood 65 cuvette shown in FIG. 2, viewed along section hnc 

requires a syringe or evacuated tube and die administration HG. 36 is a cross-sectional view of die embodinaent of die 

of die Wood to die test equi]»ie&t requires coii9»lex mca- cuvette shown in FIG. 2, viewed along section line 3—3, 
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and shown in conjunction with a lanced Anger supplying either the results <rf a test just prefonned, or may display a 

Wood to the cuvette; historical analysis of previously stored test results. Various 

FIG. 4a is a oross-sectional view of a segment of the blood control tsuttons 25, 26, 27 arc also disposed on the testing 

coagulation thne testing apparatus shown in FIG. 1; device 14 for the putpose of starting the device, controlling 

FIG. is the same cross-sectiooal view as is shown in ^ <>i^y and accessing stored data from mcmoiy. 

FIG. 4a with the addition of having a cuvette inserted into Refcning to FIG. 2 there is shown a top view of one 

the blood coagulation time testing apparatus- prefenred embodiment of the disposable cuvette 12. The 

FIG. 5 shows a top view of the present invention cuvette ZtnL^^t^^ttw'^f ^^^^^^ 

shortly after blood is drawn into ^ of the five conduits ^^P^^f ^^;.>^?^!^if "^'"^ ^ T "^"^"^ 

contaked within the cuvette: °' '^''"^""^ ^» ^» ^- ^^^x'' ^^c is prcfcirtd, 

CTfic ij,-£t .K^o, iu^ ^^1^ <i ^ 1 a. however fewer or greater numbers of^conduitsrcould be 

Z^J ^ ^ ^^"^ ^ *^ ""'^ ^^ of of the five conduits 30, 31, 32, 

cuv^ past the clectrooptical sensors; 33, 34 tenninate at drive apertures 35 that extend thi^ugtl&e 

PIG, 7a shows a peison using a lancet to obtain a blood upper surface 36 of the cuvette 12. The ends of each of flic 

sample from a finger; conduits 30, 31, 32, 33, 34 <^posite the drive apertures 35 

FIG. 7b shows the Uood san^le on the finger being each tominate a common supply area 37 contained within 

supplied to the cuvette within the blood coagulation test the cuvette 12. Blood is supplied to the common supjriy area 

*PP^^; 37 by a si^jply conduit 38 that selectively coiq)les to a 

FIG. 8a shows a person using a specialized lancet to supply reservoir 40 in a manna* that will be later explained, 

obtain a blood sample from a finger, 20 of the condtdts 30, 31, 32, 33^ 34 within the cuvette 12 

FIG. 86 shows the Mood san^le on the finger bong (Contains a restricted area 42 uliee the internal am 

sQp[died to a reservoir built iiito the lanc^ conduit r^idly narrows, the intdrnal suiface of the 

FiG. «c shows ttie lancet being supplied to the blood ^sttictBd areas 42 inside each of the condu^ 

coagMUtion test apparatus above the cuvette* 34 is prefd^ly roughened or otherwise tcx6ared to pcomote 

FIG. 9d shows a selective oossnsectiomd view of flie ^ ooagilation of blood in the restricted areas 42 as blood 

hmcet as it is applied to the test apparams; "^-^^ ^' 32, 33, 34. 

FIG. He shows ^ lancet oigagtng the test ^anuus- ^l^^iT^f^i?*!"^ " in each of the 

FIG. 9a showsablood sai^eSfcction SSStLat ^^ft^^'^^'tTt^' 

can be selectively joined toaLcet; °^ ^^^"^ "^^^ the dnve apertures 35. TTie dot 

iw, ch->Je A. Ki^ ZTi * ^ 30 pramotuigreagent 28 is apiothrombin time reagent such as 

^J^lt^L^L^ '''' dried labWt brain throiDboplastin at apprcoOmately 30 

«^totheMoodcoIlectK>nattachinentwhencouplfidto mg«, however other demoting r«^ts can be 

u . ^ . snch as tissue factor. The dried contrtd agent 28 is placed 

T "^li"^^*^!*""^**^ cadi of the conduiU 30, 31, 32, 33, 34 ^<rcin 

« presence cfWoodintheconduiisreLydilaes the dotp^ 
FIGS. 9d and »e show the lancet and blood cdlection moting reagent 28, tficrdjy mixing the dot prcmoting 
attachment being applied to a toting device; reagent 28 with the Wood, The thromboplastin reagent is 

PKj. 10 diows an isolated view cf a disposable saiqde ' preferably dried by a water extraction tedmique such as 
*"P; *»d lyophiliiarion within the conduits 30, 31, 32, 33, 34. The 

FIG. 11 shows a pcrq>ective view of the pneumatic middle du^ conduits 31, 32, 33 are the saDq>le test conduits 
system of the testing device. that will be used for the actual blood san^le analysis. The 

DETAILBD DGSOUPnON OF THE first conduit 30 is an abnormal oonlr<^ dunnel and the last 

TSWEtniGS conduit 34 is a nomial control dianneL la the middle toec 

conduits 31, 32, 33 the blood san^ie tested and the results 
lUe present invention is an ^jpaiatus and method for 45 arc averaged to ascertain the actual analytical value of the 
detetmrning the coaguh^ rimcjor the blood of a patient, sample. As wiU be explained, in the nonnal control channd 
es^ciaUy a patient who is taking an anticoagulation diug 34 the blood sample is nonnalized raior to reaching die 
SUA as warfeim. Referring to FK5. 1, there is shown one restricted area by the blood passing tfirough an^tOTiate 
prefecred effibodimeiit of the present invention q>paralus 10. namal control agent 29. Tlie normalized b Wis Am teted 
nieiqyaratus 10 IS a self-contained portable testing instnj. 50 to provide the testing device with a normal blood sampie for 
ment designed to provide a simple, user firieodly Wood reference. 

ooagula^ analysis, Le. prodiromhin time (FT) test, to Tlie nonnal control agent 29 prefaaUy consists of an air 
^ user's physiaan. In the shown dried mixtim:, containing at least one Vitoimn K doendent 
embodiment, me apparatus 10 consists of a disposable dotting factor con3es, barimn dtrate duatTb^ 
cuvett^U and the actad testing device 14. To utilize the 55 buffered saline, trehalose, maltod«trin and Aim^^ 
pi^ent invention apparams 10^ a sample of blood 16 is vitamin K d^ndent kotting factors con^SS^ « 
placed within tiie cuvette 12. Ttie disposable cuvette 12 is obtained throu^a 6actionarion tedmique, emplo^ ^ 
mserted^mto the testing de^dccl4 through slot 20. The ^ diroZ^Vhy whidi may beS^^ 
te^g device 14 t^ ftoe blood sample U within the tlon with ^deoS^.^ 
d^sabte cuvette 12 wfthom « tedmiquesareloK^jmindinicalham^ 

^^t'^^^L^''"" the FT test has been completed, the dependent factor concentnrtes are ftomTSLm 
^^F^J^ '"^""f ^"^^ "^"^"^ ^ « without bovine footed plasma. Sev- 

^^sed. Ano&rx nivette can then be entoed into the eralim^d^tionsintheinamif^ 

^Iht ^eSnl^;^^^ " ^^^^ agentSri^ in a stsblc pr,|«ration. These manipulations 

dc^ the testong device 14. « indudes addhig the two Vitamin K depeDdeJnSor^ 

A OisplRy 24 IS disposed on the top of the testing devicfc centrates and barium dtnte duate scparatdy to a plasma 
14. As wiU be later be explained, the disfday 24 can diq>Uy with a different d^ree to find out the concentrations of the 
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two coaguLatioo factor oonoeiitrates that will bring the 
abnormal plasma to a nonnal or dose to noimal prothrombin 
time. The two coagulation factor concentrates arc then 
mixed and buffered, and both stabilizers and thimcrosal are 
added. The conoentradon is then adjusted and the reagent is 5 
air dried and packaged. - 

The normal control agent 29 may also contain gluconic 
add, calcuun salts and hq»arin to deaease or increase 
coagulation dotting time. However, the fuefeired nonnal 
control agent 29 conq)osition is as follows: 



K DcpcoritPt 
CkmrngPaciDr 


EhuiB 


OAC 




M700 


BBS 


ifio ID u/ml 


.035 u/ml 


J008M 
J03M 


SJOft 


2% 
6% 


bufficr 
tniffor 
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15 



35 



One example (tf a \^tamin K dependent clotting factor 
concentrate is a Factor DC complex (Konync 80), purchased 20 
from Miles Inc. The Ehiate is barium dtrate elualc, pur- 
chased from Sigma Chemical Con^>any. Ihc GAC is glu- 
conic acid with calcium salts, purdiased frcmi Sigma Chemi- 
cal Company. The TrAalosc is purdiased from Sigma 
ClwmicalCan]4)any. The M700 is Malto dextrin, purchased 25 
from Grain Processing Corporation. Finally, the BBS is 
Barbital, sodmm salt, purchased from Sigma Chemical 
CGnq;Nuiy. 

In the first conduit witiiia the cuvette 12, an abnomial 
control agent 39 is disposed between the restricted area 42 30 
and the canunon sapply area 37. The abaoonal control agent 
39 is refaydkatedby the blood in the first conduit 3«, wherein 
die abnonnal control agent 39 miJtes with the blood and 
provides ibe blood wUh known abnonnal dotting charac- 
teristics. The compodtLon of the abnormal cooirol agent 39 
is {sef erahly the same as the composition of the normal 
control agent previously listed with the addition cf between 
0.5 u/ml and 3.0 u/ml of hepeiin, with or wiihoot the 
diminaticHi of the GAC. As will be esqilained, the blood hi 
the first conduit 30 diat naixes with the abnonnal control 40 
agent 39 is tested simiillaneoasly with tiie blood in die 
middle thcee conduits 31, 32, 33 and die noanaUzed blood 
in die last conduit 34. The tesdng of the abnonnal sample 
assures the quality and integdty of the blood sample used in 
detomining die test results of die middle diTDe conduits 31, 45 
32, 33. The use of a normal sample, an abnonnal sample and 
multiple test san^les enables the dotting time perfonnanoe 
of the 8anq>le blood to bt accuratdy evahiated iirespecdvc 
the dotting diaractedstics of the blood sample being 
tested. Accocdingly, die effect of the anticoaguLati<Hi drug in 
the blood can be accurately measured depute the effects of 
othcx* drugs or the coagulation characteristics of the patient*s 
tdood prior to the administcaticm of the anticoagulant Test- 
ing the normalized blood in conduit 34 and ttkt abnormal 
blood in conduit 30, assures that die blood sample 55 
collecdon, the test reagents enqiloyed in die cuvette and the 
testing instiumeot.arc all witliin the pieestaMished perfor- 
mance spedficatioas. This level of internal quality contrd 
assures tbc healdi care jprovidcr (ie. patient physician) that 
the prothrombin time test results accurately reflect the levd 60 
of patient's blood coagulation. 

Refeiring to FIG. 3a in conjunction with FIG. 2 it can 1>e 
seen that sappky lescrvoir 40 on .the cuvette 12 is a cup-like 
stnictiire having an open top 44 and a small apoture 45 on 
its^b^tom surface 46. In the shown embodiment, die supply 
leservoir 40 is suppdited at an angje relative to die horizon- 
tal by a flexible pawl 48. The supply reservoir 40 also is 



so 



coupled to die cuvette 12 by a small protrusion 49 that enters 
a recess 47 di^sed widiin die material of die cuvette 12. 
Below flic supply reservoir 40 is an opening 51 tiial leads to 
the stipply conduit 3S. Refening to FIG. 3a in conjunction 
with FIG. 3& It can be seen that a t^ood sample is admin- 
istrated to the supply resCTVcdr 40 by a person pricking 
his/her finger and pladng die pricked fingex ovq- the supply 
reservoir 40. The wei^t of the finger on the supply rescrvou: 
40 causes the flexible pawl 48 to yidd. This causes die 
supply reservoir 40 to pivotably rotate mto a horizontal 
posidoD as guided by die pivot diat is created by die 
presence of die protnision 49 in die recess 47. As die supply 
res^oir 40 rotates into the horizontal, the aperture 45 on 
the bottom surface 46 of the supply reservoir 40 aligns and 
abuts against the opening 51 that leads to die supply conduit 
38. Once aligned and in abutment, low pneumatic pressure 
in die si9>ply conduit 38 draws blood out of the sappLy 
reservoir 40 and into die supfdy conduit 38. During such a 
transition, die person* s finger is covering the open top 44 of 
the supply reservoir 40. In order to prevent a vacuum fixxn 
fconing in the si^ly conduit 38, a vent apoture 53 is 
fOTmed in die wall of die s%spply reservoir 40, below die 
finger. This allows air to flow into die supply reservoir 40, 
therd>y preventing any back pressure from restricting die 
flow of Wood out of die supply reservoir 40. As will later be 
eiqilained, the placement of a finger on die cuvette is only 
one way of filling the cuvette wifli a blood sample. In 
alternate embodiments blood can t>e transfened to die 
cuvette in a san^e cup or a customi2xd lancet, both of 
whidi will be later desoibed. 

To use the present invmtion, a dean cuvette 12 is placed 
widi die test device 14 (FIG. 1). Refening to FIG. 4a it can 
be seen that a testing interface unit 50 is disposed widiin the 
testing device 14. The cuvette enters die test device 14 via 
die slot 20. The slot 20 leads into a channel 54 shaped to 
receive the cuvette within the testing interface unit 50. 
Beikiw the cfaannd 54 is positioned a heating element 56 
such as a fofl heater or die like whidi is used to heat die 
cuvette when it is widiin the Ghannd 54. At die distal end of 
die channd54» opposite die entrance slot 20, are posidoned 
a proximity switdi 58 and a pneumatic manifold assenobly 
60. Ihe pneumadc manifold aissembly 60 consists of five 
manifold mcntas 62 of which only one is shown in FIGS. 
4a and 46. Each manifold mrm^ 62 is prndmialically 
ooiQ>led (0 a lube 64. The tubes 64 lead to pneumatic Bouroes 
(not shown) cqnifale of pcriodtcaHy si^ying botfi positive 
and negative pressures relevant to the ambioit pressure. A 
rodoer ann member 66 extends downwardly from each die 
TfiAntffJd members 62. Eadi ™fiifniH mfsniher 62 has an 
orifice fosmed throu^ its structure through which an axle 
rod 68 may pass. Consequently, die ^^le pwamurtic assem- 
bly 60 is p4votably rotatdile around axle rod 68. At die base 
of each manifold member 62 is positioned an eiastcmcric 
seal 70 having a central orifice 74. The central crifioe 74 
pneumatically oommiuucates widi the manifold member 62 
and die respective tdbes 64 diat lead to die ^leumatic 
sources. 



65 



I^ximate the center of the channel 54 are positioned a 
plurality of photoelectric sensors 61 positioned on one side 
of die channel 54 direcdy across from ligjht sources 53 which 
may be incandescent bulbs, light «-«™tting diodes or tlie like. 
In the prefened etnlbo^mcDt three photoelectric sensors 61 
are used, however additional photodedric senses may be 
added. As will be later exfdained, die photodcctnc sensors 
61 and light sources 53 are positioned widiin the testing 
Inteiface^ unit 50 at positicMis diat correspond to the five 
conduits 30, 31, 32, 33, 34, 35 CHG. 2) in die cuvette 12 
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when the cuvette 12 is placed within the testijig interface nomal control conduit 34 and the abncnnal control conduit 

unit 5«. As such, light emissions from die Ugbt sources S3 3« are drawn toward die restricted areas 42 in each conduit, 

to the photoelectric sensors 61 musf-pass throiigli to a ' the blood lehydrates the normal control agent 29 and the 

material of tiie cuvette 12, the conduits 30, 31, 32, 33, 34 and abnormal conlrol agent 39, respectively, present within diose 

the material contained within the conduits 30, 31, 32, 33, 34. 5 conduits. Id tfiese two conduits, the blood sample is thcrc- 

A forth photoelectric soisor 41 and source 43 are di^scd fore altered prior to die blood sample traversing the 

at the to end of tfic channel 54 Tlic fourth. photoelectric restricted areas 4Z As the blood sample travels through each 

sensor 41 and li^t source 43 save as a fafl safe detectcv diat of fee conduits 30, 31, 32, 33, 34 passes across die optical 

gcvcnts blood from being-drawn into die manifold member amy df the three photoelectric sensors 61. As the blood 

san^e crosses the photoelectric sensors 61 for die first time 

In FHj. 4£^ die testing interface unit 50 of FIG. 4a is ' sens<»^ 61 can be used to measure sample size and 

dq)icled in combination widi the cuvette. 12. As can be seen, ^^^'Vi^ position rdative to one another and relative to die 

when the cuve tte 12 is inse tted ihto-the c^hff fi| jS4 (he expected position as detennined from the pneumatic source 
cuvette 12 rotates die pneumatic if^anffniH assembly 60 

around tfie axle 68. Consequendty, the elastomeric seals 70 pnonnatic source cydes back and forth causing the 

00 each of the manifold members 62 rotate against die sanqile in each of die conduits 30, 31, 32, 33, 34 to 

material of the cuvette 12. As die elastomoic seals 70 rotate recq}rocally flow pass the restricted region 42, As die blood 

and contact die cuvette 12, die orifice 74 on die elastomcric ^^^^ ^ ^ ®^ conduits 30, 31, 32, 33, 34 begins to 

seal 70 aligns widi die drive ^>crture 35 of die ccweaxmd. 2"^^' occludes die rcsstricted regions 

ing conduit in die aivcttc 12. The contact between die ^ ^ ^ „ ^ conduits 30, 31, 32, 33. 34. TTie ooclust(»s 

elastomcric seals and die cuvette 12 create an airtisbt seaL ^^^y ^ « substantially slow die flow <rf Mood. In 

as such eadi of die manifold members 62 becomeTpneu^ ^liT^'^^''"^ ^4;^^ "^^^ past die restricted 

maticallycouplcdtoaccncspondingconduit30,31,32,33 K ^^«' ^L*!^^'' ''^.1*^.5^'*^^ 

34 widii die ojvHtr 11 ^1, by tiie veloaty change of die blood as it enters flie smaller 

tuiii wuYDucx^ diameter restricted region 42. This disnmdon is espedally 

T^c placement of die cuvette 12 fuUywifliin the testing 25 signiiicattt in highly anticoagulated spectocns. Inad^ 

interface linit 50 positions die restricted areas 42 and sur- compensate for d^ vdodty change die cycled flow of die 

rounding regions die five conduits above die heating blood san^e is decreased over time in onler to allow 

dement 56. Consequoidy, blood contained widiin die additionaltimcfcff dots to fonn in die unrestricted portions 

cuvette 12 can be raised to, and mamtained at, a predctcr- of diebloodsaii5ilc.Thedc<xeascisin5>lemcntedonatiiiie 

nuncd trai^ature for testing, dcqatc variations in die 30 weighted basis such diat die systaa lesoiutioa can be 

ajrroundiDgamhicmt«n9)eranin;ocdie<Higinalten««^^ optimized to a peicentage of tocal eltfised time. For 

of die cuvette 12. The placement of Ac cuvette 12 widiin die escan^lc, oontinnoosfy decreasing die rate of osdllation by 

tcstingi^afaccuidtSO^posiiions die restricted areas 42 5% enables one to resolve fast fanning dots witidn fractions 

of die five conduits 30, 31, 32, 33, 34, jxoximate five of a second and resolve slow fosming dots of highly 

corresponding sets of photoelectric sensors 61. 35 antiooagulated san^les weU wiflun die ovcxaU test time 

SJS^^^i'*^!^'^ ^^^^^^ "^^Jf" ^ 60^, die acmal testing cycle is 

' ^ii: • ^J'^ ""^y illustrated. The Wood sample is drawn past the diree pb<v 

S^i^^^"^!^^ of die condims (jy die todectric sensors 61 into die restricted region in eadi oftte 
i^^n^^i^h^^^'^ P^"^ «>»A^ present within die cuvette. Once drawn duougb die 

SS^SStt*^!^'^^^ ^ restrictedregiondiehloodsamplerehydratesandmixerwidi 

'""^^ ^ promoting reagent 28 (FIG. 2) present witiiin eadi 
niS^n^t^^T"!.^ ofdiecondmts.InFia6adiehloods.iS^shownwidri^ 
i^l^" cntotsd mto die test device 14 for testing. the restricted region 42 but not obstni^ any of die diree 

Refioring now to no. 5 m conjunction widi FIG. 4i7,di^ lAotodcctric sensors 61. As sudi, die tinee photoelectric 
opaationoftiiepresentinventioncanbcdescribcd.Tobegin 45 sensors 61 produce a (0,0,0) signal as indicated in FIG 6a 
a blood compilation time test on a sample of blood, die When die Uood 8an4>le is dear of die three photodectric 
oiveac 12 IS inserted into die test device 14. Once in place, . sensors 61 and is widiin die restricted region 42, a counting 
flwsgiply. reservoir 40 is fined wifli a san^dc of blo<^ cyde is begun on an interna! doci 89 (FIG 51 The 

manner which wiU be later explaincdrOna insatfilin to die pneumatic source «7 levascs and pushes die Mood sample 
test device 14, die five conduits 30, 31, 32, 33, 34 becwne 50 dirough die restricted region and bade towaid die tecc 
I»cumatically coi5)led to tiic manifold assembly 60 and a photodecttic senscHS 61. As can be seen in HGS. 6& 6c and 
pneumatic source 87 001^ to die manifold assembly 60 6d, die first |diotoelectric sensor becomes obscured 'as di3cs 
by Ae tobes 64 (RG. 4hX in die manner previously die second and tiiird photodecttic sensor in mm. As a result, 
described, hi FIG. 5, a newly inserted cuvette 12 is shown die signal received frwn die photodecttic sensors 61 
v^bac the sample of Wood is newly drawn from die sample 55 dianges from (0,0,0) to (1,1,0) to (1,1,0) and finally (1,1,1) 
rescwoir 40, by pneumatic pressures diat arc ^licd to die once aU die photoelectric sensors 61 are obscured Once die 
five a>nduils 30, 31, 32, 33, 34. As sudi, die blood is drawn (1,1,1) signal is recdved t>y die CF.U. 88 (HG 5) die 
out of die sample reservoir 40, dirough die siqjply conduit 38 pneumatic source 87 is levased and die Woodis drawn back 
and an equal amount is drawn into each <rf die five conduits dirough die rcstticted region 42. In FIGS. 6e,6£6g9od6h 
30,31,32,33,34. ^ it can be seen that once die pneumatic source 87 is reversed 

The samjde reservoir 40 is capable of retaining at least die signal received from die photodectric sensors 61 diange 
one hundred micro litas of blood from die patient's finger- from (1,1,1) to (1,1,0) to (1,0,0) and finally back to (0,0,0). 
t^. Once the cuvette 12 is properiy placed in the testing Once die (0,0,0) sig^ is received by the CPU 88 (HG. 5), 
device, die pneumatic source 87 reduce the pressure widiin die pneumatic source 87 is again reversed and die cycle is 
die five conduits 30, 31, 32, 33, 34. The low pressure is 65 rqxsated. 

iMintawed until ten microliter of blood are drawn into each Retummg to KG. 5, it will be understood diat as die 
of die five conduits 30, 31, 32, 33. 34 As die blood in die cydes of movement repeal die blood sanq^le begins to 
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'tl S2 33 34 The coaculatioD is promoted by the rough- creaK me ongpr pni*, uuuai mi^f >v. 

^L1uS;^eachofreScted.ear^^ 2^ f cS^.V^t^^^^ 

cyde the occlusion pceseated by tiic rc^to^^^ SS57a>U^^ 

inacases. Consequcmly, odc coagulation has begun, each 5 g^^^ ^ Referring to FIG. lb it 

cycle takes more time &an the i»cvious since toe opening can be seen that the droplet of blood 100 is then directed into 

being traversed by the flowing blood sample becomes ^gg^i^jejc^oir 40 on the cuvette 12. The blood is flicn 

smaller. At the same time, the rate at which the column ol ^^^toto the cuvette 12 in the manner previously 

blood is oscillated or driven back and fourth is decreased. ^^sQi^ 

THe decrease is implemented on a time weighted basis such lo ^ ^ IW is used to cut a 

that Ihc system resohrtion can be optimized to a pacentage ^ ^ niodificaliotts not 

of total cl^)sed time. currently found in a TEMJERLETF® lancet Those modi- 

For each cycle the CPU W, via internal dock S9, counts ^cations include a funnel sh^ed aperture 104 that extends 

thctimc for the cycle and compares ittothe p»viouslycydc ^j^^^^^ the-lancet 104 and a guide pcptrusion 105 that 

time. When any one cycle time is a (Hcdetcnnatoed^uirt ^^^^ ^^^^ ^ bottom^surfacc of the bmoet lOX Referring 

of timclonger than tiw previous cycle time, the CPU M to HG. Wit can be seen diat the funnel shaped aperture 104 

considers coagulation to have occwred and the overall tmac ^^s alage top opting 106 and a smaU bottom opening 107. 

for coagulation is dispUyed. For exanqile, in one prefened boVK>m opening 107 is small enoug^i so that the 

ODbodiment of the present invention, it has beaidctennincd surface tension of Wood added to the ^xature 104 jxevents 

that a substantial change between subsequent cydc times ^ flowing thrmigb ^ small bcrttom opening 

indicates coagulation has occurred. As sudi, if one cydc unassisted. As is shown in HOS. and 8c a blood 

took four seconds and the next cycle took five seconds, the ^^^^^^ taken ftom the lanced finger and is placed in 

CPU 88 would stop the test and dii?>lay the the large top opening 106of thcfunnd sha4)cdapa1urc 104. 

taken for coagulation to occur. However, each of the fiye j^^^ 102 has a ledge 109 disposed at one end tliat 
conduits is momtMed indq>endcntly. As a result, the results » ^^^^^ ^ ^^jj^^g gj^tending from the test machine 

the test are not displayed until coagulation has occurred Rrfciiing to HGS. 8rf and 8c it can be seen that the 

in aU <tf the conduits and the actual test results arc calcu- cuvette 112 docs not have the sample reservoir as previously 

lating tbt CPU 88. described, but rather has a nipple region 113 that partially 
As can be seen &omFIGS.4i>and5, me cuvette 12 passes ^ passes into the ^xrture 104 the lancet 102 as lancrt 

under a bar code scanner 90 when insetted into die testing is laid upon die cuvette 112. Once laid into {dace, die 

device 14. A bar code 91 is disposed on each aivede 12. llie ^ ^ j^xrturc 104 can be drawn into tbc cuvette 112 

first purpose oftfae bar code 91 is to inform die testing device by a pneumatic pump as was previously described, 

as to vliicb type of test is being preformed^ i-e. FT, AFTT, Refening to HO. 9a flicrc is shown a blood san^le 

etc. The bar code 91 identifies reagent standardization reservoir attadmicnt 120 that can be attached to a TEN- 

panmeters that cone^nd to variations between lots such nroiimreB lancet The attachment 120 includes a slotted 

as tiie ISI valve for FT reagent. The bar code 91 can also jegion m that en^*®** exterior housing of a TENDER- 

pcevent c3iiared cuvettes from being tested by identifying the lBTTO lancet Aconical sh^ied reservoir 124 is supported 

point of coqnration for the various dried reagents contai^ ^ attadunent 120. Hie attachment 120 is preferably a 
within the cuvcde. The passage of the bar code 51 under the ^ di^wsahlc device that can be selectively added to a standard 

barcodescanner90showsthatthecuvetteispfopcriyplaoed tenBERLHTT® lancet However* in an alternative 

wiAin me testhig machine and m^ also automatically start ariiwliment, die altadimcnt 120 and lancet 

the testing sequence. fanned. Refcxriog to FIGS. 9^, 9c, 9i and 9e it can be seen 

The use of a bar code and a bar code scanner is only ^ ^ reservoir attarhmfait 120 is added to a TENDER- 

aemplaiy and it will be understood tiiat any optical or leIT® lancet m» wherdn tbe TEfa>ERLErre lancet is 

dcctronic identification system can be used in plaoe of the used to create afinger prick. Hie Hood ftom the pridris then 

bar code system. added to the conical shaped resovoir 124 as is shown in 

In die prefened embodiment of the present invention test HG. 9b. The entire TENraRUBTTMood sanplcicscrv«r 

device, die CPU «8 is a^lc ci retaining the results <rf at attachment 120 is dien placed Into a slot 132 in die testmg 

least ten diflfenait tests in memory for a given patient Far 50 device 140. TTie conical shaped reservoir 124 aligns ow an 

any one given test die coagulation time result is compared aperture in die cuvette 142, whcrdiy blood can be drawn 

to a predetermined maximum vahie and a minimum vahie, into die cuvette 142 from die conical sh^ tesenroff U4w 

If die test results fidl outside die acceptable range, a warning As is shown in HG. 9c die conical sh^ icseivoir 124 has. 

is disced to make die patient and/or die doctor aware d a narrow channd 125 at its bottom diat serves to dram ^ 

die dangff. Tlic test device 14 may also indude a modem 53 blood sample from die rcscnroir 124. TTie diameter of die 

jack95(FIG 1) tfiat enables tfie test device 14 to download narrow channd 125 is smaU enough so diat die surface 

infonnation stored in mcmcry ova- die telejAone. A patient, tension <rf die Wood san^dc prevents die Wood &om d^- 

usincdic test device 14 at home, can dKard>y send lest data ingdirougji die nanrow channel 125 unassisted. EromFIGS, 

to a doctor or a hospital over die telephone. 9a and 9e, It can be seen diat as die TE^^DERUBIT€> lancet 

In the OKfcredmediod of use, die blood sample used in 60 121 and the reservoir attadmicnt mare ad^^ 

teSJts dSS^afingcT^cfc. Reforii^to FIG. 7a device 140, die conicd shap^ r^ervoi^ "^ZlTn 

a«Ift^ ^^die finger^^^ pref erabty made by a aperture 126 in ^e cuvette l^^;i^^l<>«l 

lancdlOl,^ disdised by U.S. Pat No. be drawn into die cuvette 142 from the ^^J^ 

5 133 730 to Biro et al entitled DISPOSABLE- reservoir by cr«dmg a negative pressure in die cuvette 142. 

REIKACTABLE FINGER CTICX DEVICE, and assigned 65 In die embodiment of FIGS. 9ci-9e, die r«arvoir attach- 

to International Ttedmidyne Coiporation, die assignee ment 120 is shown as a dctaAablc piece diat is separate 

herein, die disdosure of Whidi is herein incotpcratcd by from die lancet 121. Since bodi die lancet 121 and die 
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resdvoir attacfamciit 120 are disposable Items* it will be 
understood that the reservoir attachnkeni 120 can be niArff 
integral with the lancet, whciein sq>aratioh of the two 
components would not be possible. 

RefHring to FIG. 10 an alternate device f<x coUectijig 5 
blood is shown. In FIG. 10 a disposable, inexpensive col- 
lection cup 130 is shown that can be used in place of the 
reservoir attachment previously described. The collection 
cup 130 defines a conical sh^jcd reservoir 131 into which a 
san^le of blood can be placed. A narrow channel 132 10 
extends downwardly frcan the bottom of the conical sh^wd 
reservoir 131, wherein blood is to viscous to flow through 
tiie nairow channel 132 unassisted. Ahandle tab 133 radially 
extends from the collection cup 130. The handle tab 133 
provides a surface that can be readily grq)ped by a person, 15 
whereby the coUection cup 130 can be filled with blood and 
placed in a testing device. Tlie ooUection oq) 130 is filled 
witti a blood samiib and fdaced over a cuvette in a testing 
machine, sudi as is shown in FIG. 9d. The coUectLon cap 
130 is manip i i l ated so that Ae narrow diannd 132 aligns 20 
over the qwiture in the cuvette, wher^ the blood can be 
drawn fram the collection cop by creating a negative pies* 
sure in the cuvette 142. 

Refeoing to FIG. 11 it can be seen that regardless of 
whether Uood b introduced into the cuvette supply orifice ^ 
by finger 151, collection cup 152 or LmcctAcscrvoir assem> 
bly 153, the Mood sample is drawn into die conduits 30, 31, 
32, 33, 34 within the cuvette by the creation of a low 
pressure condition within die conduits 30, 31, 32, 33, 34. 
Although any pneumatic means can be used to create the low ^ 
pressure condition, the prefencd pneumatic means is a 
aeppcd motor 155 and a positive displacement prnup amy 
156. The positive displacement pump amy 156 consists of 
five pun^ fistoas 157, wherein a different pump piston 157 
is coi^)led to each of the conduits 30. 31, 32, 33, 34 in flic 
cuvette. Bach of the five pump pistons 157 is driven by a 
ganged drive 159 that is displaced by the motcr 155. As a 
result, the change in pressure is the same in eadi of the five 
conduits 30, 31, 32, 33, 34 as the motor 155 moves the 
ganged drive 159. 4G 

It should be understood that the embodimfiiit described 
hereu is merely exemplary and that a person skilled in the 
art may make many variations and modificationfi to the 
described embodiment utilizing functionany eqnivalent 
oonq>onents to those described. More specifically, it should 
t>e understood that any shaped and constructed conduit path 
can be used in ledpioaiUy cyding the falood test sanqde: As 
such, the plaoemrat of photoelectric sensors and die tiuK 
differential between cycles needed to detennine tm»^^utii»i 
may vaiy. One may utilize only one photosensor to detea ^ 
the presence of dotted blood. As one can ascotain, qwn the 
fbnnatlon of a dot, blood would not move through the 
constricted area and hence the sensor would not change 
state. The oompositiott of the nonnalizing reagent, abncsmal 
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reagent and control agent can also be modified u tilisin g 
equivalent chemical compounds. All such equivalent 
components, variations and modifications are intended to be 
included within the scope of diis invention as defined by the 
appended claims. 
What is claimed is: 

1. A blood sampling device for providing a blood sample 
in combination with a cuvette for receiving and performing 
a blood coagulation test on said blood sample, the combi- 
nation therewith comprising: 
a lancet for creating an incision in a padent's skin that 

causes the patient to bleed; 
a recqjtacle assembly coupled to said lancet, said rccq>- 
tacle assembly having a receptadc member fOT receiv- 
ing a predetermined volume of blood fi-om the patient 
therein and a reoq>taclc attachment membcx for cou- 
pling said reoqjtaclc assembly to said lancet, said 
receptacle member having a oonical-shapod reservoir 
member extending up from an unitary with a surface of 
said receptacle ottadmient member, said conical- 
sh4>ed reserv<nr induding a first opening through 
whict blood can enter said receptadc number and a 
second opening duough which said blood sample can 
be drawn from said lecqrtade rnento, 
a cuvette comprising a transparent member having a 
plurali^ of conduits forrcoeiving and petfomiing said 
blood coagulation test on said blood sample and, 
a channel common to said plurality on conduits through 
which said fHedetermined volume of the blood sample 
can be drawn fincmi said second opening of said recep- 
tadc member into each of said conduits, of said 
cuvette, 

a first compound contained within a first of said conduits, 
wherein said first oonqx>und reacts with the blood 
san^e within the first of said conduits to pioduce a first 
coagulation characteristic, and 

a second compound contained wilfain a second of said 
conduits, 

wherein said second compound reacts with the blood 
sample within the second of said conduits to froducea 
second coagulation characteristic. 

2. The device according to daim 1, wherein said recq^ 
taclc assembly and said lancet are disposable. 

3. The devioc according to daim 2, whereia said recq>- 
tade assembly is removabfy attached to said lancet 

4. The device according to ciaim 2, v^ierein said recep- 
tacle assembly is unitary with said lancet 

5. The device according to daim 1, wherein said rcocp- 
tade attachment member is unitary with said lancet device. 

6. The device according to claim 1, w^crdn said first 
opening is 8ut>8tandally larger than said second opening. 
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